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Y,. Y,. Y3> Y4. Y,,. Y,3. Y,3. Y,4. Y,ss Y.e^ Y,.iJJ:lJ^ 
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Yi> Y3N Yiix Yi2x Yi3s Yi4N YisN Yigs Yn^^XJ^ 

x'^ds^^nSo 

YiN Y2\ Y3S Y4\ YiiN Yi2\ Y 1 3N Yi4N Yxs> Yun Y n^^TF 

Yjx Y2\ Y3N Y4> YiiN Yi2\ Yi3N Yi4N Yisn Yijn Yi743€tt5 
U— ;U5=-::t«*«^^tiSo TU— ;i/5^:^^i:bTB:s ;^3!?li^lS[** 6 - 3 

Yis Y2^ Y3> Y4. Yns Yi2x Y 1 3> Y 1 4. Yi5s Yie. Yi^^JS-tt^^ 

Y iiifim.-rT )\^iirs-)]yT ^ J miii^. aife«*wr5T;i/i3^s^A 

r;i'3dei/±j;i/;}fr:;i/7'^ y^i: bT(±s ^^M^iSf*^ 2 ~ 3 0 
Yi. Y2S Ya. Y4^ Yii. Y12. Yl3^ Y15. Yl6^ Y^^iS^U 
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^ifi^^fi^o :;^j]y^^>TK }^M(Dmicit. ^^>:^jv^^>-r^ ^y^> 

Y,. Y,. Y,,s Y,,. Y,3> Y,4. Y,s^Y,e^ Y,,:feJ;t>* 

Y,. Y,s Ys. Y,. Y,,. Y,,. Y.3> Y,.. Y.^. Y,s. Y,.43J;t^ 

Y,. Y3S Y3. Y,. Y,,. Y,3. Y,3. Y,^^ Y , Y,,. Y.^^^Xf 

Y,. Y,. Ya. Y,. Y,,. Y,,. Y,3. Y,^. Y.^. Y,e. Y,,^^V^ 
Y,. Y,. Y3. Y,. Y,,. Y,.. Y,3> Y,4. Y.ss Y,e. Y,.:feJ;tJ^ 

Y,. Y,. Y3. Y,. Y,,. Y,3. Y,3^ Y,.. Y.s^ Y,e. Y,,i5J:t5 
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Yis YjiN Yi2> Yjsn Y14N Y^ss Y^bn YiyjocfctJ'^ 

Yin Yjn Y4N YiiN Yi2> Yi3x Yi4x Yis> Yi6> Yi7:fe«fctJf 

Yjn Y2N Y3N Y4N Y 1 IN Yi2"» Y i 3\ Yi4s Yisn Y j gN Yi7Cj3<fct5 

Yin Y2n Y3> Y4N Y 1 IN Y X 2^ Yi3N Yi4N Y 1 SN Y 1 Bs YiyjSj^t^ 

Yjs Y2S Y 3s Y4N Y 1 IN Yi2N Yi3N Yi4N Ytsx Yibn YirjScttf 
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Y,. Y^. Yas Y4. Y,i. Y,,. Y,3. Y.^^ ^ is^ Y,,:fe<tt;^ 
Yi. Y,. Y3. Y4. Y,,. Y,2> Y,3. Y,4s Y,s. Y,e. Yi,i3«tt5 

~Y4©am^igc^igro ^\.xe.^--a,^i±. ^n^ti^^±ic. o~4osm-e 

:}3«j:tJfbi~b4*S2JJt±®^^r*fe5 2l#. mmi(DX I'-X^^ XV^Y ,^Y 

ai:fecttJfb,{±. ai + bx=4cDM#^^fcb. ^n^tt^^^t. 0-4® 
^m^^U #tii?.^bV^©y:. aiAsi^fc{i2^SU. b i^&s 3 ^^-{i 2 ^ 

a243J;tJ^b2{i. a2 + b2 = 4©»^^^febs ^n^n3^i£l=> 0-^4© 
^^*^b. J^{3$?^bV>©{is a2*si Sfctt2S^U b2*s3*fc«±2S 

is^*)»^bV^o 

a3**<fctJ^b3ti. a3 + b3=4®ll^5£^fcb. ^n^ni^^itc:. 0--4® 
^it^^b> #^c:«^*bV^©a:^ a3A*l*fcii2«^U b3A*3.*fc«:2^ 

ai-m^^-^fc-^-efe D> ^©ti^-t*) a3*s i<£^bx b 3*^3 ^^-rmo^-^fc-fr 

a4j3«tt;^b4tts a4 + b4 = 4®ll^^^fcbs ^n^mi3t{c. 0~4O 
^^^^bx i!tl;I^^^bV^©^±. a4>&si *fc{i2^abx b4A^3t7fc{i2^ 
mTm.?f''^t>'^'^it>\). ^©'t'-e* a4A« l^^bs b4*s3^^1-m5^^:^fc-er 
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— ISiC (II) (cj^V^T^ aii~ai4{i^ti^ti.Xii~Xi4®SmSi^^^bx 
^tL-?tiMi:fcx 0'-2cD!i|gfe*^t-o 'fBb> aii~a:4t--^tAs|i^t:0 t: 
3&^c:i:JiMVAo all~al4^±^ -^tb^tt^aijtts J:Asj?^b<> 
i^fc:^ aii = ai2 = ai3 = ai4 = 1 Tfe^ bv^o 

Mi±x Ti^mm^s ^MtuMs ^^^^'fb^s ^^Tk^-fb^. *?fef±^Jl>'ND'i7' 

Mi:bTif ^LV^%©H:x ^K^M^Offe^N ^JS^SIfiai bT^ Li^ Nas 
Mgs Tix Zrs Vx Nbs Ta^ Cr. Mox Ws Mils Fe^ Cox 
Nis RUs Rh> Pds Os^ I Tx Pt^ CUs Ags Aus Z ris Cd^ 
Hgs Ms Gas Ins Sis Ges S ns Pbs Sbs B ±mifim\-f^ti 
*o K-fb^r^bTJis VOs Ge 0^*s^S^^b<^{f e)tLSo ^fes TK^-fb 
i^iibTJis Si (OH) 2s Cr (OH) gs S n (OH) a^iJ^^g:^ < ^trf 
e>tiSo ^&Kis Mn'y>'fb4feJJ:bTH:s AlCls SiCl^s VCls VC 
las VOCls FeCls GaCls Z r C imifimif ^ti^o tjiiy^-^^^ C 
Us Nis Ziis Al^*^iyF^b<s Cu^^^)^f^bV^o 

*fcs (I) 43J;rr— (II) Tim^n^y ^ a tyT-y^h^mi±. 
L (2MoMi^«) ^^r^btPc (yifniyT=.>m ifi2mi^ (m^i£. P 
c-M-L-M-Pc) ^fcy:3«#:$B^bT4> J;<s ^® ^ ^aScM^^SI" 

LT^^nS 2ffi0^ig*y:s :^^->M-0-. 5=-;r*-S-s 
a-CO-s X;L'7}>::i;1/*-S O2-S -r^y^-NH-s P«5^lx>*-CH2 

-s 43<fct;fc:tLf)^fe^55*^'^t»-B-c?&^^tts»i&si?Sbv^o 

±S— (I) iSXU—flSL^ (II) {c::J3V>Ts 7^$^D$^T->fb-&^©^ 
750-3000 ®*5H*si?^ b<s Mk: 995-2500 ®$5H©^ 
^«*«^?*b<s ^©^^T* 9 9 5-2 0 0 0©l5ffl®:fl-^=^«*«»* b<s 4t 
fc:995~1800 O^^H©^^S}f)S^^&^f ^ bV^o 

fibs *:^HJ®-«gi^ (I) ^^X/—^^ (II) T-^^n^7^n:yT^> 
fti-^«l*Ss L (2ffii®Ji^*) ^^b-CPc (^^ni/T'^^^) i)S2a#: ( 
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m^^^^ pc-M-L-M-Pc) ^rcit3Mi^^mmt^^-^i^^^^-^^ 

9 9 5-1 8 0 0CDI5H) ®2<g (2«#:0«^) ^ *fcti3^ {SMi^om 

— flS^ (I) T!^^tL?> :7 ^ n V-fb-n^Ji^ Xis XgN Xgs X4s Yis 

— j^^ (II) •e^^^^^7:$'D->T— V'fh'&tiJiN Xiix Xi2N Xi3s Xi4s 
Y,,. Y... Y,3s Y,,. Y,s. Y,e^ Y , J;i;^Y , s®'i>^^ < i: *> 1 ^tt 

agiSfcUTo-f :t>'l4m7Ktt»i:i{iN (-sog-x-^) . 

(-COrX*) > 45J:tJ«4^T>^-'>A» (-N-^RR'R"X-) . 

(-SO,N^X-COR) . y^;i.7it-;i/:&;w^^>r 
(-CON+X-S O2R) . (-sOjN+x-so 

' -m.^ (I) 43J:t>*-flS^ (II) T'a^nS7^n^>r-><b^ti}is 
^ 4. K: :^ >^4^7K^4« t ^ ^ > tta7jc^4S g^S U T *f S 
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TIB (-f ) ~ (^) (Dm^^i:>^^m-ri<t^mxi^^o 

«ife'N7^D^«tfi?Sb<x a^feT;l/^;l/»Asg^fe»^bv^o 

h*Ss ;^;v7Jn>7'^ pgg^ *;i/>'^^-r;vX> r^^r 7';i/n=aF-^>* 

(^) M(i^ Cu. Ni. Zn^fci±Al-CfeSC:iiAs^?^b<> 2&^p-e^C 

(^) yifui^7=--^^'^m(0^^m\^. 7 5 0-3 0 0 OcD»5H*si?*b<^ 
Mfc 995-250 0®«gH®^^ai&siff*b<> ^CD4»Tife995~200 
0 CD$gfflO:9-^Si)^»* b<s #{3 995-1800 CD*gHcD^^**JS%» 

t bl>o 

lus-jisi: (I) T-^^tLS<b-&tj©i?^ bv^s^fe^^D«i^^-&t)■^K:■^v^•r 
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= a,3 = a,3=a,4=l-^?fe^-^*'»^^'''' 

(^) Cu. Ni. Zn^fc{±AlT'fe2>Cli:*^»^b<. t^i^-^^C 

(h) y^Di/^^^^b-^tJC^^Siis 7 5 0~3 0 0 0®|gfflAs^f*b<. 

9 9 5-2 5 0 OcD|5K®^?g*^$f*b<. ^©4^^*) 9 9 5 -200 
0 <0^m<D^l^Mifi1^^ b < . ^K: 9 9 5 - 1 8 0 0 

t bV>o 
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Buia— le^ (II) T^^ti^-fb-^tJCD^f ^ bv^am^©m5^-^fc)-&^::ov^T 
— (I) -t^^ti^^^Di/v'^Xb^tlcDflJ-^*). Tf3-^^ (III) 

) i^m.^ti^y^Tai^'r->^^m<D^-^'h. Tia-jie^ (iv) •^m.^ti^m 

atCD7;$'^i/7'->'^b^t^*s^e>K:^?*bV^«. JJJlTts ^jC^^CD-JK^ (III) 
:fe<fct;f— J!S^ (IV) t?^^nS7i$'PS/'T^>'fb-^#ft-^V^-CPb<iB^So 

-jKi?; cm) 




(X2i)a2i 



(>C22)a22 
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mm-m^ (III) {::j3VNT. X2l^ X,3*5J;TfX,4»^ 
itt^ -SO-Z:^3J;^F-S0 2-ZCD^/^■rtLiP5Sabs #{C-S02-ZAS^ 

So 

Y2i~Y28KiMb-ra:> (I) ©4'®Yi. Y3. 

a2i~a24«*> 4^a2i + a22 + a23 + a24^8> b < {± 4 < a 3 1 + 
a22 + a23+a24^6 b. tL^tb3&3ttl 1 ^fcti 2 ©^l&^*-ro 

i($(c:^?^ b<(ia2i = a2 2=a23 = a24 = 

X2X> X22> X23^ ^2A- '^2 1- ^2 2^ Y 2 3 > Y24n ^2S^ "^26^ ^27 

m^&t bT^-ri)S-r-feSo 

>f ;r>'f4^7K^4^®^?'J«i> BuIB-]^^ (I) fcjSftSXis Xjn X3> X4O 
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Riis Ri2x Rl3^c^;^;^Rl4^i:Plt■sa=*bV^^{i^ -J^^ (II) CD^CDR 

V2^ V ^tJPV ^iii. aSl* b < ^i:^S^^I©:?';^=3f■ 

;l/a£> Sife'feb<a:«IS«l<Di^^nT;i/:3p;v^^ sm'fe b < tiMilSl®T;i/'5r 

Vi. Vg. V3j3«l;tJfV4©i?^bi>«?8a:^ (ii) ©ffoRa i^ll^-c- 

Ysi-YggKllibTyis ^tl^tia3tK:-JlS^ (II) (O^CDY^i. Y^^- Y 
13S Yi4. Yls^ Yies Yi7:fe«fctJ^Yi,i:^tL^nPliT?fet). ^?SbV^i?!l 

Mtiiib-ry:^ — jis^j; (ii) ©tfcDMiii^HT-fe t). ti}^iy\^^m<bmm-^^ 

'Si o 

•febN Rll> Rl2N Rl3N Rl4N Vas XaiN X32N Xgas 

X34X Y3i> Y32. Y33. Y34> Y36. Y36N Y ^ZJ^Y ^ ^(D 'pi^i < H % 

1 o H: :^ >i4^7ki4^ * ;fc ti > 14 ^ Sil* i: b T * -r s S-^ 

^ o 

:t><4^7Ki4^0M{is striB-JiS^ (II) fc:j3{tSXiis Xi2> X^gs X 
±S-j!S5S; (III) :fecfct5-l!e^ (IV) -C^^nS7t^Di:^:P->Yb^^^^i^ 

Wn^i^B^itfttji^o ^(D^o^mf^t^^^ ±fa-«s^ (III) i5i;t;f-«s^ (iv 
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±fB-IS^ (III) i^i^ii^-^^ (IV) {c::fev^-t. y^X2i.7=.y^^mo^ 
?mi±7 5 0-^3 0 0 0CD«5ffl^)^«fSb<. 11^3 9 9 5-^2 5 0 0(D«Effl®^ 
^mis^*b<. 9 9 5-2 0 0 0©@H©^^mi)S#K:»*b<s 9 9 5- 
1 8 0 0®lEH®^^*^>^^*^*bV>o 

(HI) ^^J^tJ^-iiS^ (IV) -C^^tL57^ni^r^> 
<b-&i^A^s L (2ffli©^^S) ^^btPc (7^Di/T->^) dS2m<^( 
^^{i. Pc-M-L-M-Pc) *fc{±3ft^^^?f^^-r^«^J^*^^-^^ 

9 9 5~1 8 0 0©«gffl) 02^ (2m#:©^^) . *fc{i3^ (3M^O® 

-^^ (III) -e^^^:5:7i^ni^T-><b-^t»fcbT^«^UV%'fb^i^J*. 
TIB (-f ) -(-N)®JS5!^^t>-fr^^"^^'f^^^"^'^^° 

m*) b < {iMsmcDT u b < y:^sgmcD-.^p^s*^$f ^ b < . 

i^'rjm. T)\^^^iy^^ e^v^ 
;v*>r^b'^. ;b;wt^'f;v^. :;^;v7 t;vii^s^^j;v^^>'1' 

^ff^bV^o 

(-) a,i-a,4{i. ^tL^tt^i^k:^ 1 2 S - b < ^ ^ 

^c:a,, = a,3=a.3=a,.= l■^fe5Cl^:*^^f*bV^o 
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(^) y^xn>>T::^>ih^^<D^^&ii. 7 5 0 — 2 5 0 0 ©ISfflAS^JS b < s 
Stc: 9 9 5-2 5 0 0 (DH&mo^^m.ifilS'^l^ < s ^Offt-^ 9 9 5-200 
0(D$£HCD:9-^ai)S^?*b<> #{c9 9 5 — 1 8 0 0 ©l5H®^^SA^S^$f 

iuia— iisss; (III) T•^^ns'^b'^^0^QF^bv^s^fe^0j®^^^-^t>■^t:•ov^T 

— (IV) -e^^i^S7^57oi/:p->'fb'&t;^lbT#^c:^fSbv^'^b-^tl{i^ 

TIB (-f) -(3j^)®iai^j^-&t)-&^^-rs<b-^i^-^feSo 

(^) Rii. Ri2x Rl3:fe<fcI5Rl4la:^ ^fc^M^s Sift* b < 

dr;v«s Slfe*>b<iilRajfe®r gm^fe b < Ji^smcsT^D^as 

5^D;^^:&s^^b<. Tki^J^^i^^^^f^bv^o 

(n) Vii. Vi2s Vi3:fecttKVi4(i. ggi* b<J±^sm©r;i/^;p*. g 

b < ii:mmm<DT y g«i% b < t^^gmo^T^ p^s^&^i? * b < ^ 

^©4»-e*ggi:r;v^;i/^. g|feTU-;i/«s gife^T^nSgSisiaF* b<x 5 
ife7';i/=¥;mA««*i9^S bv>o Mfc:> Run Ri2x Risn Ri4n 

(-) Miis Cus Nis Zii^fcH:Al-e2fe^eii:i)*i?*b<. J&d^-e^C 

36 



PCT/JP02/00349 

WO 02/060994 

(Ti.) 7^D^>T-><b-^tlO^^SJ^7 5 0-2 5 0 0Ol5HW*.b<. 
M{C9 9 5-2 5 0 O0|gH®^^Mi5«^^b<^ ^CD^X'^ 9 9 5-200 
0 CD^HCD^^S*^^^ b < . 9 9 5 - 1 8 0 0 (D^mcD^^At^m^^ 

-JiS^ (III) •r-^^tbS7^ni/T->'fb'^^^®4'-t?%s TfB-fiS^ (V) 

) T-m^tu?,7<S^Di-T-><b^i^©*t:'fo. TfB-^^ (VI) T-a^ti^^ 
ai©7^D2/T-><b-&#^*s^e.t:»^l-v^o IJ^Tt:. *^b^©-^^ (V) 43 

(VI) -cm^tlS7^Di/Trl>^^#I^c:•ov^•r^U<^6 

(V) 





H N^V^N J? 

-H 

{S(0)q2252}a3a 
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-m^ (VI) 




*$f^bV^o 

Zis Z2. z 3:fe<ttJ^Z4*s^-r:r;v^;L'*lc:{±. am^^^fi-f St;!/^;!/^ 
7k'l4*>&^^^tLi>o T;i/^;uS®^Jt:y:x ;'<^;i/> ^i^^^^i^s zr^)^. -fvru 

Zi. Zj. Zg:6j;t5Z4***r->i'p:7'>'^=^;i'^fcJ*s amas^wrs 
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Z,. Z2S Z3^*J:tPZ4A**-r7'U-;i/»l::tis sm»^*-r5TU-;i/a 
^4«*s^*^^So :7i-;w p-hu;w p-p«h^5/ 

Zis Z2. Z3:feJ:tJ«Z4*s^-r^^n^*2ib-Cf±s ^tu^tvJiSilcli^-v 
Zis Zjs Z3 43J;t5Z4*s^1-^^c'^Sy:. ^tL^ti5ai£{3s ^e>K:fife© 
Zi. Za. Z3*^it>-Z4A^m-r-^^D^*i:bT{i> 5MSfc{i6M^O-^ 

Zi> z^s Z343J:tJ^Z4*^^-r-.7^o^«^^ fim<ie?£#B&uT-^7^D^ 
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tLt^^ 2&.. 4ia[-esm-r-sciiisprfg-^^So t:ui^>s 

l^U^i^V. IfU^ri^^^ hUTS^>s =3pyy>N -fV=^^U>. ^:^\/U>'> 
^^S'^i^Vx ^^^V-')>. i^d-;k -<>\/t:D-;w ^ > K 

v:i-^i^v/— tfDUi^>> t^^i;s^>N i^^^s^>x -f^^^/';$^>^ ^ 

'fv^r^/— ^>X-f v5^:?'\/— 5^ 

Zi. Za. z3i5i:tjsz4#^-r-v7^D^«*sMt:aift^^qfrt-5^^oiaife 
ScD^jiibTii. (R-) . (RO-) ^ 

(RNH-s RR'N-) s tt)VJ^^^}]ym (-CONHR) . 
=^^)Vm (-SO2NHR) s ;^;i/5t^^;i/7'^y* (-NHSOaR) > MD>5^ 

aai. a32. agax a34«:N -^tL^tX^aifcfcls 1 2 ©Sfife^mU^ 4^ 

KllT*fe5C:i:*s*f*U<x ^CD^J-C* a3x = a32 = a33 = a34= l-CfeSe: 

Mtis tulB— jiiS^ (I) {::43ftSMi:llI«Tfe^o 
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y^U^^T=.y^'^m(D-^'f-Ait7 5 0-^2 5 0 0 OfSH^st?* b < > 
9 9 5-2 5 0 0®^fflO^^»#^*l-<^ ^<^*-C-*) 9 9 5-2 0 0 0© 

mm(D^^*ifin^ u < s 9 9 5 - 1 s o o ©^so^^iA^s^^^f ^ b 

(VI) R2X>. R23> R24{i^ ^tL^^^5ffii£C^ ZlC^il^. 

g^-s5^D^^i)Si?*b<s ^©4.-c^emT;v=3e;v»A^«*>i9^^b 
''r... r.2. R23. R24S V... v,3. v,343J:tJ^v..i^^-rT;i.^;^* 

»^bv^o amso^yt^ji. kh'D^>>;i/». r;l/=f^$^a^ i^T/a. 
R.;. R.2> R23. R2.. V,,. V,3. V,3:feJ^i>*V..*^^-ri^^nT;i. 
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R21X R23X R24^ Vii. Vi2^ V , 3^ ^^V r ^i^^TT ^ -Jl^ 

R^a. R24^ Vii. Vi3:fe<ttJ^Vi4*^^1-:^^''l'^>'l^ 

Rais R22S R23> R24^ V^x Vi,. V ^ ^ ^i^m.r T ^} - 

-;i/^i:U-rH:> Slfe^^lSi^VAfci: ^©^IfSJ^^IKi* 6 ~ 1 2®TU-;i/S>&s 
»Sbv^o sm^cD^Jt^{±s T';^^;^^. r;v=3^^'^, >'ad^»'>m^, 

— p-hU;i/> p-p< h^->:7 o - ^ d o 7 ^t/^m- ( 

Rais R22S R23S R24X Viis Vi2x V i 3 * «t V i 4 ij^^-T^T^ o ^« 

R21^ R22S R23S V^i. V^js V j 3 *J tJ^ V ^ 4 ^^^-T-^T^ D 

R21. R22N R23N R24^ Vii. Via- Vi3*«ttKVi4^^r-v7^n^« 

R2I. R22- R23^ R24- Vii. Vi2> Vi3^J^t^Vi4^^r'\7^D^« 
R2IX R22> R23> R24S Vii. Vi2. V 1 3 * <t V ^ 4 D 

42 



wo 02/060994 PCT/JP02/00349 

R... V,.s V,3. V,343iT>'V,.t^^t--^n^^ 

iPt>. t^Ui^v. ti7>:^>. fu^i^vs t^';^*^:^>. -fv^y 

y^^v^y. ^^^itu>. t:o-;K 

^>x^ v;r:¥i?-v'-;w tfpUi^v. 
V5,i>>. t!U^5^>s -^>x^ ^^v^->>^N ^ 

R... R^as R24. V,.. V,.. V,3*5i:tJ^V,.*^^-r-5^o^S 

ifiM^m^&^m'r^m^(Dmmm(Dmt\.xi^. tjv^jv^ (r-) ^ 
n^s^S (R0-) . (rnh-. rr'n-) s *;wn-^^ 

(-CONHR) . x;v77^^;v^ (-so.NHR) . ^ 

ym (-NHSO2R) s MP-yvi^^s ^:t>i4^7j<ttS*s^*tv^ {^^m 
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mtimmm. tmmmmL ^mrnrnm. m^^^um. m<tm±M. m^m 

^ * :7- ^ -^^ i: b T H mMrStt p< 5^ V Xb^^^S^^ ^ * * * ^ ^ ^ 
S T U b < y:--7^ U ;i' T y ; ^ « * ^ -^^ J: b-t f ^ ^/ n > 
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H^sp 8-169172 1^ 8-27693 1^2-276670 

-^45f#> 1^7-276789 -^^Er^. 1^9-323475 iNfilBS 6 2 

- 2 3 8 7 8 3 -i^43t#s 10-153989 1^10-2174 

7 3 ^^mi. 1^110-235995 ^^m.. IrIIO-337947 ^{i^m. n 
10- 2 1759 m^m.s 1^10-33794 7 -^^S^^klfB^^tLT V^ 5 

h:#ffli8£. 7^';i/As J?^:^s ^JSn ^ 
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■m%^mm^-^&^-ti>. ^>^^-(:i&-^x%x<. fe^v^{i*•';^-^^^i' 
^7.m^(Dm^mt\.xmmvx%B.\^^o mi^^i^^^^ o o 0-3 6 3 

09 0^. |^2000-315231^^ 1^ 2000-35438 O-^sW 2 
000-34394 4^s P12000-268952-#x PI2000-299 
4 6 5-^. [512000-29736 5 ^^0=&BJ'^*{^iB«^ ttfc;&S<&^?* 

fa^$5*5J:y^f3^^^>'^A{c*j{tS^^^»i. LBKP. NBKP^©fti# 
GPs PGW. RMP. TMP. CTMPs CMPs CGP^OBM 

%X<. ^m^(Dm^i±l 0-2 5 O/zm. l^Sii: 1 0-2 5 0 g/m'' A^M* 
^ma^li^l^. ^ CD * * > .fc y =1 — h S ^ iStt T ^ J: V^ 

4f fifeMJ^ m^i^^ m<h^^>^ m^tm^) i^tc\±^ 

$it'f*:±fcsSlt e.nsW' M#4^7jctt^NM >^-As^>&^ti 
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ti:tv>. iS^;!/^. mm±. -^jsK^^B^ss/ mmTjv^^^A. 

m.w^^}f?i^^ -^-fb^^i^^s sS'ftiffii&> 

i\^^^mPt}i\^x\±. ^^'&mmmm^n^\^<s ^icm^mm-i^-^'^^-^^ 
tb 5 MzKS^:fe J: t <k o T ^ e> s ^Tfcsi^© -r n * rT 

v-i^^^J{C-oV^T{±. #iiBS4 8-28325 -^^ 1^54-7443 
0H^> 1154-124726-^x 1^55-22766-^^ 1^55-14233 
9-#x IM60-23850-^x IrI60-23851-^s |ir60-23852^s 
1^60-23853-^x 1^60-57836-^. 1^60-60643-^.1^6 
0-118834-^. |5I60-122940-^. 1^60-122941^. 1^ 
60-122942-^. 1160-235 134^. 1-161236-^ 
iieaif ff 2484430 ^12548564-^. I1I314806 
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1^. 1^13 3 0 9 6 9 0^. 1^4 1 1 5 1 2 |SI 4 1 2 4 3 8 6 4 

1 9 3 8 0 O^x PI4 2 7 3 8 5 3^. ilI4 2 8 2 3 0 5^. PI4 4 5 0 2 2 

4^(D^Bmm^Bmi^^^o mm^i-iQ 1 2 3 6^45^^© 2 12-21 

0 M m % ^ S * 1^ ^ ^ o 

^jiiuT^tferso #®ts^4^Jt:•^v^T^*^ ^i^ii^s 2 - 1 7 3 4 e 3-^. p 

6 2- 1 8 3 4 5 7^cD«-i&^K:fBmi&s*.So ^®?S«^J®f^t) D 

9 0 5 3-^ (^8'>'1 7IS3) ^ ^^11^6 1-2099 4^. 1^62-1358 
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/\m;p7As — ^'fh^^iS'v^ ^'^bffi^^ ^p^E'^bMi&^ -y-^v^j^y-f 

^^^^i^^/T^J^ u;i/^jg^M'&#:^ U ^ 

■Tr^ffl^tLSo 7i< 'J V— -^T^^y ^:^k:o^.^T^±. 4$liBS6 2 - 2 4 5 2 5 8-^^ 
MI 62-131664 1^62-11006 6 S c 

5tr^x^g^fi^Asi£v^ (4 0«cjj;t©) 4f u-^— ^t^v ^;:^*iSllfe^J^^trii 
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:&^Wlf-AC^^^ 5S[|JJE^?«J«bT'f Vi^^^etm^-^^ 



NC 
NC 



HS(CH2hS03Na 


NC^^SCCH-AjSOjNa 
NC^^ — 


HzOs 


NC^^j^j^Q2(CH2)3S03Na 
NC 




Na2W04 2H20 


DMSO 




CHaCOaH 





CuClj 



DBU 
n-CsHiiOH 



SOztCHzhSOaNa 

14 I IS 





NaOaSCCHafaOeSHP^ 

" " H 



7~6 

S02(CH2)3S03Na 
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O 
(I 

C2H4O-C 



o 
II 

C2H40-C 

N(CH2)3-HN02S 
I 

C2H4O — C 
II 

o 



fl5**172 



S02NH-(CH2)3N. 




S03K 




SO2NH- (CH2)3N 




S03K n 
C2H4O-C 
I 




SO3K 



C2H4O — c 
SO3K H 




SO3K 



SO3K 



C2H4OH 



j^-ix^ SO2NH - (CH2)3N HQ 



HOC2H4 

Ha\(CH2)3 - HNO2S — 

HOC2H4 




C2H40H 



,C2H40H 



N~Cu — N — 



— S02NH-(CH2)3N Ha 

'^C2H40H 




C2H4OH 



S02NH-(CH2)3N HQ 

^C2H40H 



C2H4OH 



HOC2H4 
\ 

+CH3 - N(CH2)3 - HNO2S 
HOC2H4 

CH3S03"" 




SO2NH - (CH2)3N - CH3* 

C2H4OH CH3SO3"" 



^C2H40H 

jl 'N - 6j — N 1^ —J— SO2NH - (CH2)3N - CH3-*' 

E rT ''C2H4OH 

^ ^ " CH3SO3" 

.C2H4OH 



SO2NH - (CH2)3N - CH3+ 

^C2H40H CH3SO3- 
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SOgNa 
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^m^Mf^ 4-=.hti7i^X2-}^VJV CM^itm) 26. 0g>^200m 
t^^^. 30. 3 g®3-p«;i/*7'h-rn>'t>-;^;i/7^>il:M- Ue^A ( 

4. 4 gO^TK^^:^ h U '>A<£^^K:in;tfco SiiS^S<^«# U^*^ 3 0 
•C*-Cftl^U> raS^T- l^gia£#bfco 2 O-C^-C^^^bfe^s SJSS^^^ 
y^3i-e55@bx 1 5 0 0 OmL®i^K3i^;i/{c:afettTll*fbs 

^^S-e3 O^^ei^bT. *fmbfc3Si^S*:5? y5^3l■Z?53fi■b^ s^^:n^;i/ 

bTx 4 2. 5 gCDYb^tlA^^f feo 'H-NMR (DMS0-d6) , SmTM 
S^m :1. 9-2. 0 (2H. t) ;2. 5~2. 6 (2H, m) ;3. 2 
~3. 3 (2H, t) ; 7. 7 5-7. 85 (IH, d) ;7. 93-8. 0 
3 (IH, d) ;8. 05-8. 13 (IH, s) 

4 2. 4 g®^-^tlA* 3 0 0 mL®S^^fc:^|^bs i^U2 O-C-^mnvx 
V^Si:Cl5^N 2. 5 gNa2W04 • 2H20^^Jnbfems P^SIO 
•CST-^^aibfeo 3 5 mLOiiKflSTKlilTK (3 0%) S^ISVfca^ 

b^i>*e)=^'«?fc:JSTbfco F«3ai 5~2 0'C-e3 0 ^SiSt# b:fe^t:. SiiSIS 

S^S^I^K: 15 0 0 mLCDi^^3i5^;i/^aAbs ^\^Wi^MU&^X 3 0:$5-P^^ 
J^bfc^Klx ^fmbfeffii^^^:?? »^ 5^ 31-^531 b. 2 0 OmhCDm^^^J^X 

m^VXmmvX. 4 1. 0 g®'fti-&t»B$^tfco ^H-NMR (DMSO-d 
6) , smTMSmm: 1. 8-1. 9 (2H, t) ; 2. 4-2. 5 (2H, 
m) ;3. 6-3. 7 (2H, t) ;8. 3-8. 4 (IH, d) ;8. 4- 
8. 5 (IH, d) ; 8. 6-8. 7 ( 1 H, s) 
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:i\Z^'^mB4:0. 2gs i^<tm (II) 6. og^sn^. M#b^As?.^^-e 
40. OmL©l, 8-s;T1flfS^^n [5. 4. 0] -7-^>5="fe> (D 
BU) ^iiTbfco SJiS?^^I^^^l 0 O-C^T-MbT. PlS^tf 

fern. #&tLfe®<*:^^'y^^'t'55ib. 1 2 0 0mLcD;^^y-;i/T'i5fe#b 
fco ^V^T#^*^fc®#::£m'fb^^'J'i'^-^«a^nbfc6 0 0mLO,lM^KzK 
^^&t;:^0^^ *S^S®Sim^^*^bmbfco :=f^i^^55®bfc#s 5l^fe:18 

MV. 1 2 0 0mL(Dp(>5'y-;Vt!^5fe#bfco5a^^^s SOOmLcDziclz^ 
^^^fc^s :!K^?S:&^#b**^e,i^m:^hU»>A®fiS^p<^^-;i'^^fe6 0 

0mL^^>j?{^«bT5tmbfco m#b«^#e>^5SM**-einmb. 
lu^s-^ i^F^m^^bfeo ^s^T•^^^Pbfc^. mmvt^mm^^Mv. 

iP^. mF^^^Tgfc#b. M^T-^aibfc^. *ffmbfe^B-a^551b. H 
#bs ^st-r-)^raibfc^. «fmbfei^a^^5)ab. pt^^-;woomL-c- 

l5fc#^l£^bT. 3 0. lgCD«?«J^x<bA^10 2S«fe^^2^b-t^feo A-max 
(Mfil^^*) : 6 2 8 . 9 nm; emax 

= 6. 5 3x10^ (7K^^4^) o t#e>n:fe'fb^tl<£^W 

m{^ti^n(D^^>'s>m(D i2^tc^\t3m . (e^fc^^T^st) > (lo 

^fcttl . (1 4*fc{±l 5ti[) {::- {SO,- (CH^) a'SOaNa 
ym^im. ^7^0.S-T->-^^4'- {so,- (CH,) a-SOaNa} 
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}%WW(D{t^^fz = ^ny^7.ziiz^ ^ h D^>-fe*> 1 O O mL^P^^ 180 

6 8g^ Jg-fbiS (II) 6. 9 3g:&jD;ts HiSS-^ 6 ^^SE^Ufeo SJiS?g[i& 
4 O'C^T-i^SIl/fcCD-bs 5 O'COinSb^^c^^y -;i/2 0 OmL^&^AUTs 

m^-^Y^) '^A-efiSaUfe 10 0 OmLcDlM^^TKIS^S^felra^s jt^bt^fe 
OmL® 1 MMMf&^'k.mLy^mWL-^m^X^fco n^nit^i^^ 7 0 OmLO 0 . 

sb. n^^-r: immmwi^t^o i^mm^mim:^ ^mx^fcm.. ^^^m 
#b**se>^i'^b:^ h y e^A 2 7 oniL*is%>i?fc:jsjDbJg*fbfeo ^(ommwit: 
a£#b^#f, 8 o-c*-eipab> liisj^-e ii^Bga£#bfeo ^s^-c^^^b*: 
*fmbfei^s^55abx 1 5 0mLcD2 0 %:fe^szfc-c^5fe^bfco m^m^. 

M^T'^^Slbfe^. ffi=ifibfei^^^55ab. 6 0 %a^iS'y-;i'2K^^2 

0 omLfc:#e»nfc^a<£Jp^^ ii^^«?sii£#b> ^la^-ei^sibfe^s «f 

mb;!!:igS<&53ab. 3^t$'y-;i/3 0 OmL-ri5fe?t#&iej»bT. -fh^^KlA 2 9. 
2 5 g^l^fei^^i: bT^fco Amax : 6 2 9. 9 nm ; einax= 6 . 11x1 
0* (tR^^^') o 

e>tLfe{b^#;C^^*f bfc (KS:&«f^ : E S I -MS. 7C^^«f. 

(II) s fip-fe> smffis^s/s—diaifeM c^tv^ncD#-^>-if>iiECD 

(2$fct±3{st)s (6SfcH:7{i). (lOifettll^). (14^3fcy: 
15ffi) ic#>ir;:^;i/*3£* IMs ig^^J? D2^r->-:S>^4'x;i/:*^^€^ff 4 
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0°CJiiTT'm#b^*^e>±i3t?^^bfc^b^^C 19.0 s^^^ < tJ^fJ^ 

Tbfco S{S^=^8 0-c^-eip^b. p?amT'2i^p^m#bfco 1 

0°CtT•^^rSIbfcm. 1 0 0 OmLOTKi: 5 0 0 g©» 

#.^t:«bT«^3gFB0se?j^^*/fm^^^co M®MI^©^a«{i^ 

65 C^SP-r S ^ i: t: J: ^ -t 0 5 -C 5z:^S - o M t3^?a-e 1 i^P^m^^ bfc^ 13. 

^»y^:cT'55iib. 1 5 0 0mL©^^7JcT•^5fe#b:feo 5!#^^s i^B^a^ 1 5 0 

mL®)^T.-fe h - b U;VT-?5fe^^'#s mffiT^i^^JAt)®7=S/>r-^-I^T— life 

^'Jtbt. -fh-^tiD 15. 6 g:£«fe^^i:b-r#fco 
fie,nfe'fb-^#jB^^Wbfc^^. :$:BM#4'-^^«bfe7^^oS/r^>^ 
(II) . ipt>s sm{&«*^*/5-M®5^b^:^>'^^->"^^°^'^ KT-feS-i:i)SSi 

nm; 0. l %S^^/ h U ^'i^^VT' ^ >b u f f e rl^ ; THF/HeO = 7/ 
3) bfchc:^. fflM®^%=9 0. 9.5% CCu-Pc (-SO3NH-R) 
4 b T T' o 

Kl^^bs l*l^5^T'^#bTV>5ilJl?.-. ±IBT-^^bfc<b^^D 3. 
0g:&^^»^Si:&^^feo 3 0^F^^Mt!m#m^ 5 5-C*T-in^bs PI 
1 ^P^m^bfcc 2 0 -C^f^^ai bf^^. 3 0 0 mLOTklCfe 

\^x. ^\^m^Mu-G3o^mmnvx. ^wmbfe-m^B-B^sp^'^^^^tr^jab, 

lOOmL0?^7K-C^t^b. ^i^bfco m^nmi^^^. i.r)i,^}^ij^A 

^D^h^^y^- (CH2CI2/THF) ^fflv^Ti«J^fife^^ m^it. Cu 

97 



wo 02/060994 



PCT/JP02/00349 



-PC - (SO3X) m (SOzNHAr) nS§#^*: : m+ii = 4, m^^Q') ^ 

'^m.m 7 : m^^t-^^ 1 3 e (o^m 

bo H^Sil^T^^ fia5BI:ftJg;^^c*^lP:t^ «ftB bfc^SSaaabfco If 
mih-^mi 3 6^2. 8 g^fco Aiiax= 6 2 8. 5 nm ; e]nax=4. 30x1 

-^^01 8 : F ©-^^ 

m-— h PT— U >4 . 3 5 OmLODMA c Kl^lPbs F^MSS'Cit 
#b-rv>si:ci5'N, -fb-^tiD 3. 0 g^#^lc:Sn^Sii&$-&:feo 3 0^P^^ 
ST'm#^^ 5 5-C^T-JPMb. I^M^-e ll^F^JSt#bfco 2 O'C^-ei^^b 

fc^. SJ5SM<& 3 0 0mL^D7Kt:^{tT^ 51 ti^S^S-C 3 0 iS-P^ti^ bT s 
^fmbfeffiS^S^^^ y5=-iT-63lb. 1 0 0 mL0^^7KT♦^5fc^b^ ISi^bfco 

F) ^m^^xm^m^ CmyH^. Cu-Pc- (SOgX) mCSOaNHAr 
) nSl^i*: : m+n=4, m56 0D } ^m^Vtz^. W^gb 
T-fb-^tlF 3. 8 g^mzo 

3 0'CmT-e8£#b«c*sf)«75t5^1 1. 2 g:&«)^ < DtS-gO^JP bfco M 
-&#)F 3. 0 g^T-fe h> 1 0 OmLt:^^b:/b:^S$|5|aa■e^STb^ a^fi 
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u^h^^y^- (CH3CI2/THF) ^m^^twi&mm^m^Ltcm. m 

-^mM 1 0 : mmit'^'^ 14 5 (D^^ 

iST-^fiKLfc-fb^^^Gl. 3 g<£5 OmL©DMAc (N, N-i^^5^;i/ 

145:^1. 9smzo /linax= 6 3 4. 2 nm;emax=3. 33x10* 

-^mi^l 1 1 • ^^il^-fb-^^ 14 5 CD-^^ 

CU-PC- {SO2NH- (3-^;V:^-7:n^;i/) } 4^#<^^^^^ 

ymoD {2^tzi±3m . (6*fcJi7{i). (10*fei±lim. (14 

*fcJii5tii) vi^)\^^^m^rm') t^t^rt^^mis^^i^^ my^r2i,T=^>i 
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CN 




NaOaS 

-^^m 1 1 : mm<h^^ 17 1 (D-^m 

N- i3-T3,^ynKJ]/) y -Jl/T ^> 1 6 . 2g^l00mLCD 

D 9. 7 g$^^fc:in^S/iS^-a:;feo it#b:feAse> 3 0:S^Bg*lfC^S^-??F«3 
S*J:{ffc^s ^SftT? ll^Si»#b:feo SJ^^^tS 1 0 0 OmLO>r VT-ofc: 
;i/7';i/zi-;p{c^(tT^ g| 3 0^9•S^t^$bfc:^^ 1 2 . 5 

mL^iiSTbs «ftBbfcffi^^^5? 5>au. 2 0 0 mL ©>r V tf 

;i/5';i/=r-;p-ei5fe7^b. ^iSbfco ^^ti-^m^m^. 2 0 0 mL©p< iJ^ y - 

;l/ssv^•r^ mm immum.) f^w^immvtz^^ p^u^^&^-^nf. 

y^a^-^63Sbs 1 0 OmLCDp? ^ >^ —JVi^^^i^s Ifeiftbfco ^e>tL 
td^m^. >7';i//l-^-->3 >iJ7Dv (SEPHADEX^*<LH- 
20 :PharmaciaM (H2O) ^^ffi V^TS'J:£fig#J Cm^t^. Cu-P c 
- (SO3X) m (SO2NHR) nm^i^ : ni + n = 4, m?iOD ) 

m-^o ABax= 618. 6. 2nm;emax=5. 34x10" (2fcS^fe4') o 

■^m.m 1 2 : mmit^^^ 172 ©^b^ 

1. 0 gCD±f3-??-&^b5^'fb^^ 1 7 1 2 0 mLODMA c ic^^Sbx 
l^fi5S[T•^^^bTV^S^^:5^x 2. 0 m L © h U ^ > ^^'i? fc:^ 

^V^Z-r^V^n U K 1 . 6 g*#4?trSp;iSj;&^-&fco 3 0^iS#^s S/iSJ8[ 
:&100iiiL©7'^:h^h U ;l/(c::^V^-e. ^ ^ fc: 3 O^^^bfco ^ifibsfe^ 
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^^y^y^^-^^mv. 7X10 0mLt:iJfe#b. ^ 5, {c 5 0 m L ©7^^. h ^ h 
^iaS-^m#bTV>§JlCl5-. 7K3. OmL^^S^^fc^^^^i^^^ 

,,^^_.>3>^nTb^57>f (SEPHADEX«LH-2 0 : Pharm 
aciaM (H3O) ^fflV^TMU^^'^^^^l-^^^^ H 2 0/^ ^ ^^V/S^ 

9nm;emax=6. 5 3xlOM7Jc^m4»)o 
1 3 : m^it'^'^ 17 3 ©-^^ 

a^^^^a-r-^^^b-^^^^^-^--^ 2. ogcDp-h;v.n:>:^;v*^^ 
p<^;i.:&^'irlCTiSTb^co 1 0 0 ^T- 1 6 O.^P^^^bfc^. 

nt^o m^flf::mm^. Af;W^-;<-^>^>^l□^^^^^;^ (SEPHAD 
EX^"LH-2 0 : Pharmac ia^ (H3O) ^m\^XmiS.mm^m^l^ 

fc^s T■te^-^u;^A^6>MJ^^bT^Jr^'^b^WJl7 3^l. s sntzo a. 

ma'x=6 17. 2 nm ; emax= 5 . 5 0x10* (tK^^S^-) o 



1 4 : mmit^^ 18 1 ©-^^ 

1- {2, 5-i^;^;V^ (:hhU'i7A^) 73.-;!.} -3-pt5^;^-5-T 
,^t.^sy_;H5. ig:&l 5 OmLCDDMAcCMbs I^S5ST*«# 
L-CV^i.^:Cl5-v. 6. 5 mL CD t: U > ^iST U g| t^^±lBT-^fiS Ufe 
<b^^D9. 7gS^>erlc*nxSlSi^^fco 3 0^F^5~10-C-t?m*?m. 3 
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^^ux3 o^mmni^x^ mm\^tcmi^m^:^y^:^x^>ML. loomL 

^ — >^P^ h^^y^ (SEPHADEXT'*LH-2 0 : Ph 
arma c i a^) :&ffiV^TilJ^^t) im^lt. Cu-P c- (SO3X) m ( 

#jl81*7. 9 g^#;fco Amax=.6 3 4. 9 nm ; emax = 6 . 05x1 

(II) -Slfe-feU**. /S-HLMWkm {^fl^tl<D^^>-ii>m(D (2*fe 
H:3{4) s (6Sfeii7^5i)s (IQ^tziilim. ( 1 4 ^ 1 5 {ii) 
fc- {SO2NH ^y^tim *^1M^ PS^T->— iS-d^ff- {SO2 

(a) ttm<t^!^ 1 (D^m 

1 0 o•c*T•^ 1 ^Hip»tT^^Sb^ Ht:13 5"C*T- 
Je©^{CCI©SJiSl«i& 7 5-C{c)^^b;fem^ 3 0 mL ©i^'fb5^:^--;i/<£ 3 0^9- 

fflip{t-r?iSTbfeo ^iiS?S[<& 8 oxj^-espiabx i^a^-^2^p^is 
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Rj^^m^ 1 5 0 omLcDzKi: 5 0 0 gcD^hKDm^m^^ ^ < 

oiT-^iil-^ 2 5 0 0lnL®^^7Jc-e^5fe#bfco 51^^^. 1 0 0 mL ® 

II) cDm^^mificx. R-Dwrn^ifit^-^ ^h^-m 

>buf f erm;THF/H30 = 7/3) *l^®ll%=80. 

5 2% ccu-Pc (-SO2NH-R) Tymmii^(Dmm:i xi^^tco 






(SOaCOm 

gISlSE m=4. 3. 2a)jg^i| 



(b) ihmit^'^2(D^m 

j|^gg3pi 0- 1 3 0 5 1 7^. WO 0 0/0 8 1 0 1^. WO 0 0/0 
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